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The Influence of Length of Storage of 
Bovine Semen on Conception Rate 
Under Field Conditions 
A. B. SCHULTZE, H. P. DAVIS, c. T . BLUNN 
AND M . M. OLOUFA 
THE WIDESPREAD use of artificial insemination in dairy cattle has cre-
ated n ew problems and emphasized many old ones. One of these 
problems concerns maintenance of the fertility of bovine semen over 
as long a period of storage as possible. Many different diluters have 
been formulated in an effort to maintain fertility over extended 
periods and many investigations have been made to determine the 
effect of storage time on seinen quality. Conclusions have varied con-
siderably because . of variation in methods of h andling the semen, the 
kind of diluters used, techniques, condition of the cows inseminated, 
seasonal variations and a number of other variables. As a result m any 
bull studs have collected semen twice a week, others three times per 
week, and still others make daily semen collections. Whether the more 
frequent collection of semen results in a materially higher conception 
rate has not been definitely established . 
It is the purpose of this study to determine whether under condi-
tions of routine h andling in artificial breeding associations there is a 
decline in semen fertility from day to day and also to determine the 
magnitude of this decline. Tabulation of such data will not only be 
of value in determining the effect of frequent semen collection on the 
over-all artificial breeding results but will also serve as a basis of com-
parison in investigational work directed toward increasing the effi-
ciency of artificial breeding. 
REVIEW OF LITERATURE 
EARLY INVESTIGATIONS with artificial insemination in dairy cattle 
showed that conceptions were obtained with semen stored for varying 
lengths of time. Milovanov (26) and Komarov and Gladcinova (20) 
reported that semen could be used successfully after 12 to 24 hours' 
storage at a temperature of about 8°C. With increased knowledge of 
methods of handling semen, it was found that conception was obtained 
with" semen stored for a relatively long period. Hatziolos (13) ob-
tained conception in dairy cattle with semen stored 48 hours. Edwards, 
Walton and Siebenga (11) reported that conceptions were obtained 
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with semen stored up to 57 hours. Kust (21) found that 60 p er cent 
of the cows serviced with 48-hour-old semen became pregnant. Many 
workers have reported successful r esults with semen stored from 48 
to 120 hours or more (Altara and Adriano, 1; H erman, Perry and 
Swanson, 16; Lichty, 24; Bonadonna, 6; Lambert and McKenzie, 22; 
D avis, 8, and oth ers). Using an egg-yolk phospha te buffer as a diluter, 
Phillips (29) and Phillips and Lardy (30) r eported good results with 
semen which h ad been stored for. 100 to 150 h ours H erman and 
Swanson (19) believed that egg-yolk diluter h ad th e most benefi cial 
effect on poor semen. 
T h e work cited indicates that fertility of sem en stored for several 
days is not entirely lost. It does not establish the r elative degree of 
fertility maintained during storage nor the len gth of time sein en can 
be stored and used with satisfactory results. If artificial insemination 
is to be used satisfactorily, results should be equal to those obtained 
with natural service. When good-quality semen is u sed, the results 
with artificial breeding have been found to be about the same as with 
natural breeding. The conception rate h as been found to vary from 
1.5 to 2.5 services per con ception with natural and artificial breeding 
(Davis and Trimberger, 9; Anderson, 2; Cole and v\Tinters, 7; H ender-
son, 14; Swanson and H erman, 32; Bartlett, 5; Tanabe and Salisbury, 
33; and others). The length of time semen can be stored and still 
give results comparable to that of fresh semen has not been definitely 
established. H erman and Ragsdale (17) stated that one-third more 
services p er conception were required when semen was u sed 4 to 5 
hours after collection than when u sed 1 to 2 hours after collection. 
Underbjerg, D avis and Spangler (35) reported that fresh semen was 
much higher in fertility than stored semen regardless of the kind of 
diluter used . Margolin, Bartlett and Lepard (25) reported a sligh t 
decrease in conception rate with day-old semen (61.9 per cent) com-
pared with results with fresh semen (63.7 per cent). Lasley and 
Bogart (23) stated that the u se of stored semen d efinitely increased the 
number of services required per conception. O ther investigators h ave 
reported that no significant decrease in fertility occurred in semen 
stored up to four days when the semen was of good quality, properly 
cooled and diluted (Willet, Fuller, and Salisbury, 36; H enderson, 15; 
and Anderson, 4). 
Controversial results may b e due to the multiplicity of factors 
affecting conception rate other than the potential fertility of the 
semen. The rela tive fertility of the cow is a major factor (Herman 
and R agsdale, 18). The time of insemina tion in relation to the time 
of ovulation is an important factor (Trimberger and D avis, 34). The 
age and health of the 'cow affects breeding efficiency (Tanabe and 
Salisbury, 33, and Morgan and Davis, 27). The skill of the technician 
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is an important factor (Perry and Bartlett, 28) . Management and in-
h erent fertility of the herd affects conception ra te (Herman and Rags-
dale, 17, and Anderson, 3). Conception rate is also influenced by 
season. Reproductive efficiency is at a maximum from May through 
June (Eckles, 10, and others). More services p er conception were r e-
quired during summer months than at other periods of the year 
according to Morgan and D avis (27), Erb, Andrews and Hilton (12), 
Seath and Staples (31), and others. With these and other factors 
affecting reproductive efficiency it is apparent that large numbers of 
services are n ecessary to determine differences in fertility of sem en. 
METHODS USED 
DATA USED in this study were taken from records of the breeding 
results of the University of Nebraska bull stud and its 13 cooperating 
associations. T en of these associations are within 100 miles of the 
bull stud. The other three are 150, 250, and 450 miles distant. 
Thirty-three bulls representing four breeds were used in the stud 
during the time covered by this study. There were 9 Guernsey, 11 
Holstein, 7 Milking Shorthorn, and 6 J ersey bulls. Each bull was 
usually used once per week and from two to three ejaculates were 
obtained at each collection. 
The semen was collected by means of an artificial vagina and 
examined for sperm motility immediately after collection. Samples 
es timated as h aving a motility rating of less than 50 p er cent were 
discarded. The semen was diluted with an egg-yolk phosphate buffer 
a t dilutions of 1 part semen to from 10 to 30 parts buffer. The diluter 
was made up of 1 part fresh egg yolk to 1 to 1.25 parts phosphate 
buffer. The diluter was made up immediately before use. The phos-
phate buffer was prep ared each week by adding 20 grams Na2HP04 
l2H20 and 2 grams KH2P04 to 1000 cc. boiled distilled water. This 
buffer was kept at 40 ° F. until used. Semen dilution was carried on at 
room temperature. No effort was m ade to cool the diluted semen 
slowly. After the dilution, the semen was placed in a refrigerator at 
40 ° F. until shipment. 
The diluted semen was placed in 10-cc. vials and the vials were 
placed in a glass jar and put into ordinary I-gallon thermos jugs, h alf 
filled with cracked ice. The samples examined were kept at a tem-
p erature of less than 45 ° F. during shipment. Collections and ship-
ments were made three times per week. Time that the semen was in 
transit varied from 2 hours to 16 hours, depending upon which of the 
associations r eceived the shipment. 
Time b etween collection of the semen and arrival at the associa-
tion varied from 4 to 26 hours. The maximum time the semen was 
stored before use was four days. Conclusions are based on the results 
obtained by the associations served. 
' TABLE !.-Conception rate by days for the four periods (first and .second services of all semen samples). 
Age of semen in days Total 
Periods 
I 2 3 4 
Conception . Conception . Conception . Conception . Conception 
Services rate Services rate Services rate Services rate erv 1 ces rate 
Number Per cent Number Per cent Number Per cent Nuniber Per cent Number Per cent 
July 1 to Dec. 31, 1945 1050 61.08 1696 53.07 1148 47.80 476 42.86 4370 52.50 
II 
Jan. 1 to June 30, 1946 1400 63.93 2313 57.93 1330 53.76 470 46.59 5513 57.48 
Ill 
July 1 to Dec. 31, 1946 1299 62.12 2148 56.33 1185 54.00 497 49.49 5129 56.44 
   
Jan. I to June 30, 1947 2211 64.40 4232 60.60 2703 55.04 988 52.16 10134 59.17 
AU periods July I, 1945, June 30, 1947 5960 63.21 10389 57.89 6366 53.26 2431 48.72 25146 57.08 
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Breeding records of the associations were collected four times: in 
April, 1946 for the period July to December, 1945, inclusive; in Octo-
ber, 1946 for the period January to June, 1946, inclusive; in April, 
1947 for the period July to December, 1946, inclusive; and in October, 
1947 for the period .January to June, 1947, inclusive. 
A cow was assumed to be pregnant if she did not return to estrus 
for three or more months following the last service. Only the first and 
second services were considered in tabulating the data. Conception 
rate was calculated as follows: 
Number of cows apparently pregnant X 100 . 
=per cent concept10n 
Total number of services 
During the two-year period 25,146 services involving over 2,500 
semen samples were studied. 
RESULTS 
RESULTS of this study show that there is a definite and progressive 
decrease in the fertility of semen with increasing age of semen (stored 
from one to four days). 
Table 1 shows the declin e in conception rate as age of semen 
increases. Results within the first day, second day, third day, 
and fourth day after collection are shown. This tabulation includes 
all semen samples used in the designated periods and, therefore, some 
semen samples that were not used in each of the four days. The 
average decline in conception rate from the first to the second day is 
5.32 per cent, from the second to the third day 4.63 per cent, and 
from the third to the fourth day 4.54 per cent. These percentages 
are conception rate percentage units. The average over-all conception 
rate for all associations for the entire two years is 57.08 per cent or 
1.75 services per conception. These results involve 25,146 first and 
second services. 
When the results are examined by periods, there is an average de-
cline in conception rate of 6.07 per cent per day for the first period, 
5.78 per cent per day for the second period, 4.21 per cent per day for 
the third period, 4.08 per cent per day for the fourth period, and 4.86 
per cent per day for the four periods combined. The smaller de-
crease in semen fertility with storage in the last two periods is prob-
ably due to many factors, the most important of which is the elimina-
tion of bulls with a low breeding record and possible improvement 
in the skill of handling semen both at the bull stud and by technicians 
in the field. 
Since many of the semen samples included in Table 1 were not 
used all four days, it was thought that a more representative picture 
of the day-to-day decline in semen fertility with age could be obtained 
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TABLE 2.-Correlation and regression of conception rate on 
age of semen. 
\ Degrees of \ Correlation Regression 
Items freedom coefficient equation 
Samples used in each of the four d ays in 
Period I 456 -0.1810 64.21-5.30X 
Samples used in each of the four days in 
Period II 416 -0.2047 69.62-5.33X 
Samples used in each of the four days in 
Period III 452 -0.1484 66.76-3.94X 
Samples used in each of the four days in 
Period IV 768 -0.1180 66.88-3.72X 
Samples used in each of the four days in 
all four periods 2104 -0.1788 67.27-4.61X 
by analyzing the data on an individual semen sample basis using only 
those samples that were used each of the four days. The conception 
rate, expressed as a percentage, was de termined for each day for each 
semen sample used every one of the four days. A regression equation 
and the correlation coefficient were de termined from these data by 
p eriods and for the four periods combined. Table 2 shows the r esults 
obtained. The average decline in fertility p er day determined in this 
manner agrees very closely with the results in Table 1. A comparison 
of the results of the two methods is also shown in Figure 1. In all 
periods, and for all periods combined, the correlation is significant 
statistically. The differences between correlation coefficients of dif-
ferent periods, however, are not statistically significant. The rela-
tively low degree of correlation is due to the wide variability of 
individual semen sample fertility with day- to-day storage. For ex-
ample, many semen samples were used in less than 20 inseminations 
for all four days and when subdivided into the number used in each 
day gave a highly variable conception rate between days. The con-
cep tion r ates obtained for each day b y individual samples did not, 
therefore, represent the true fertility index for that p articular sample. 
Due to the extreme variation in breeding efficien cy of different cows 
toge ther with the limited number of services per sample, the concep-
tion rate for some samples might be zero per cent the first day of use 
and 100 p er cent on the fourth day. Thus it is possible to arrive at 
somewh ere near a correct index for semen fertility only when a large 
number of services are performed with . a semen sample, or by com-
bining the results of a large number of semen samples used in rela-
tively few insemin ations for each semen sample. 
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AG E OF SEMEN I N DAYS 
F1cuRE 1.-The relationship of conception rate to age of semen. 
Chi square was calculated to test the significance of the differen ces 
in conception rates from semen stored one to four days and was found 
to be highly significant. 
The decline in ferti lity of semen with storage was studied for each 
breeding association served. R esults are shown in Table 3. In each 
association there is a 'decline in semen fertility with increasing age of 
semen. Subdivision of the total numbers of services u sed into those 
for each association results in variations from the average for all asso-
ciations. Nevertheless it is apparent that the over-all decline of semen 
fertility is not the result of improper handling in any one or a few 
associations. Whether an association h as a high average conception 
rate or a relatively low average rate, there is a decline in fertility with 
increasing age of the semen. Association No. 1 used the semen within 
a radius of about 30 miles of the bull stud. The semen of this associa-
tion was not subjected, therefore, to any possible harmful effects of 
shipping; n everth eless, there is a decline in fertility of semen from 
day-to-day storage similar to that in other associations. 
The data in Table 4 were tabulated to determine whether there 
are variations between individual bulls as far as the rate of decline in 
fertility with storage is concerned. 
TABLE 3.-Conception rate by days for individual associations (all periods combined). 
Age of semen in days 
Associations i Concep tion Conception Conception Services Services Services Services Conception Services rate rate rate rate 
Number Per cent Number Per cent l\Tumbe.r Per cent Number Per cent Number 
1 2370 64.03 2075 58 .22 775 56.00 253 49.80 5473 
2 1026 67 .80 1854 63.00 1204 57.91 409 54.20 4493 
3 486 48.17 1270 43.54 1037 43.10 341 38.31 3134 
4 412 60.11 871 57.12 529 54.25 208 46.63 2020 
5 514 60.70 1311 54.46 964 49.48 299 47.11 3088 
6 620 64.77 1084 61.16 544 52.39 183 49.72 243 1 
7 324 74.26 560 72.64 254 68.83 45 66.00 1183 
8 . 43 58.14 460 60.13 428 59.58 207 54.33 1138 
9 9 66.67 360 62.00 256 56.64 167 54.08 792 
10 153 52.12 148 46.13 195 45.74 496 
11 99 56.56 100 45.00 35 45.71 11 45.45 245 
12 58 66.67 164 67.68 108 52.77 32 53.12 362 
13 8 52.50 127 60.63 84 41.60 72 40.72 291 
Total 
Conception 
rate 
Per cent 
60.03 
61.93 
43.54 
55.90 
53.23 
59.26 
72.01 
58.79 
58.65 
47.82 
49.80 
61.78 
50.26 
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TABLE 4.-Conception rate by bulls by days. 
Age of semen in days 
Total 
Conception Conception Conception 
4 
Bulls• 
Conception Conception Services rate Services rate Services rate Services rate Services rate 
Number Per cent Number Per cent Number Per cent Nuniber Per cent Number Per cent 
101 43 69.70 70 50.0 42 50.0 6 66.67 161 55.90 
102 366 58.20 540 56.1 1 261 55.93 130 55.38 1297 56.59 
103 181 66.30 288 62.84 184 65.76 99 48.47 752 62.50 
104 88 60.22 97 40.20 49 32.65 10 20.00 244 45.08 
106 287 56.09 385 52.21 169 43 .19 78 48.71 919 51.47 
108 141 60.28 215 57 .67 130 58.46 58 48.27 544 57.53 en 
109 105 60.95 181 62.98 127 54.33 43 41.86 456 58.11 
.., 
0 
202 96 65.62 146 65.98 124 48.38 51 35.20 417 56.90 
,, . 
> 
203 256 64.45 443 55.08 227 '15.81 93 35 .53 1019 53.58 "'· ,.,. 
204 178 50.00 279 44.08 195 40.51 53 28.30 705 43.40 0 .,,. 
205 334 67.07 634 57.56 369 53.11 123 57.70 1460 58.62 t:d 
206 660 69.09 1161 65.28 696 61.21 234 58.55 2751 64.59 0 
207 302 67.66 544 60.11 295 58.30 94 54.25 1235 61.08 
;:; 
z 
208 663 63 .04 1170 55.47 764 48.95 296 41.89 2893 54.09 t'I . en 
209 155 63.23 240 60.42 152 61.18 33 60.61 580 61.38 t'I 
"" 210 131 61.07 242 60 .33 135 62.96 48 54.16 556 60.61 ;;;
212 240 72.92 416 60.10 232 56 .03 84 51.20 972 61.52 
z 
213 204 52.94 361 50.97 218 43.12 96 48.95 879 49.26 
301 390 67.69 691 60.78 436 57.57 217 54.83 1734 60.78 
303 186 60.21 369 52.84 223 52.46 62 45.16 840 53.80 
304 301 64.12 526 66.92 346 60.98 117 61.53 1290 64.1 8 
305 98 52.00 216 56.94 101 50.49 56 50.00 471 53.70 
306 128 60.16 207 46.38 129 44.96 28 28.57 492 48.58 
307 101 75.24 191 71.20 137 56.20 56 53.57 485 65.77 
502 51 55.89 95 46.80 100 51.01 61 40.97 307 48.52 
504 122 59.01 162 58.64 130 54.61 133 48.12 547 55.21 
506 31 45.16 60 51.67 38 47.37 42 42.86 171 47.37 
507 46 43.48 66 45.45 57 43.85 50 48.00 219 45.20 .... 
• Five bulls omitted because of small numbers of services. 
TABLE 6.-Conception rate for breeds by days. 
Age of semen in days 
Breeds 
Conception Conception Conception Services Servi ces Services rate rate rate 
Number Per cent Numb er Per cent Nutnber Per cent Number 
Guernsey 1211 59.95 1776 56.13 962 54.26 424 
Holstein 3219 64.63 5636 58.32 3'107 53 .21 1205 
Milking Shorthorn 1252 63 .57 2298 59.13 1421 54.96 548 
Jersey 250 53.79 383 52.34 325 50.76 286 
4 
I Conception 
rate 
Per cent 
49.52 
48.54 
52.55 
45.80 
Total 
Services Conception rate 
Number Per cent 
4373 56.14 
13467 57 .66 
5519 58.41 
1244 50.72 
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TABLE 5.-Correlation and regression of conception rate on age of 
semen comparing bulls of high average fertility with bulls 
of lower average fertility. 
D egrees of Correlation R egression 
Items freedom coeffici ent eq uation 
Samples from bulls having above 60 
per cent average c-0nception rate 508 -0.1802 71.15-4.34X 
Samples from bulls having below 55 
per cent average conception rate 404 -0.2575 65.54-6.25X 
In many cases there are too few services by an individual bull to 
show the exact rate of decline of fertility from day to day. It is appar-
ent, however, that even with bulls producing semen of excellent qual-
ity the fertility declines with day-to-day storage. For example, Bull 206 
with a relatively large number of services for each day his semen was 
used, shows an average daily decline of fertility of 3.18 per cent. Bull 
208, also with a large number of services p er day, shows a higher rate 
of decline in fertility from day- to-day storage. A decline of 7.38 per 
cent in conception rate per day occurs with semen of this bull. The 
results obtained with semen from bulls with an average conception 
rate of over 60 per cent were grouped and the rate of daily decline in 
fertility was analyzed. A similar analysis was made for semen samples 
from bulls having a conception rate below 55 p er cent. The results 
are shown in Table 5. Daily decline for the semen of higher fertility 
was 4.34 per cent. Semen from bulls with a conception rate below 
55 p er cent declined 6.25 per cent per day. Statistically this difference 
between groups is not significant. It is apparent from examination 
of Table 4 that semen from individual bulls varies widely in ability 
to m ain tain its fertility during storage. Semen from some bulls has a 
high initial fertility, but fertility declines rapidly so that the over-all 
con ception rate during a three- or four-day p eriod is lower than tha t of 
semen from certain other bulls with a lower initial fertility and a less 
rapid rate of decline in fertility. 
Table 6 shows the results obtained with semen from bulls of differ-
ent breeds. The relatively small number of bulls per breed m akes it 
inadvisable to draw definite conclusions on breed differences. 
Although there is a marked differen ce in the over-all conception 
rate obtained in the months of July and August, there appears to b e 
no difference in the daily rate of decline in fertility in these months 
nor any difference between seasons in this respect (Table 7) . It seems 
logical to suppose that there might be a greater rate of decline of 
fertility with storage during the months of high temperature. 
TABLE 7.- Conception rate by months and seasons with storage by days. 
Age of semen in days 
Month 
Conception 1
2
Conception \ 
3 4 
Services Services Services 
Conception Services Conception rate rate rate rate 
Number Per cent Number Per cent Number Per cent Ntonber Per cent 
J anuary 662 63.75 1181 59.27 741 52.23 272 51.47 
February 579 64.59 1046 58.25 629 54.85 258 43.41 
March 702 65.10 1230 58.38 806 52.61 243 50.62 
Winter 19,13 64.49 3457 58.64 2176 53.13 773 48.51 
Apr il 545 63.11 911 59.79 678 58.36 193 58.03 
May 653 65.54 1178 60.02 640 49.92 256 52.36 
June 466 63.30 914 62.80 539 58.44 236 46.67 
Spr ing 1664 64.12 3003 60.80 1857 55.47 685 52.00 
July 376 59.04 592 51.J 7 363 51.78 137 45.98 
Aug·ust 470 55.10 814 48.15 505 48.31 187 44.57 
September 357 62.46 572 59.06 316 51.26 137 40.86 
Summer 1203 58.52 1978 52.21 1184 50.16 461 43.88 
October 214 66.54 355 59.14 253 49.25 117 51.27 
November 374 63.63 643 58.00 372 51.87 152 46.05 
December 562 63.73 953 56.73 524 53.81 243 48.55 
Fall 11 50 64.22 1951 57.59 1149 52.18 512 48.42 
Total 
Services Conception rate 
Number Per cent 
2856 57.74 
2512 57.34 
2981 57.77 
8349 57.63 
2327 60.00 
2727 58.25 
2155 60.05 
7209 59.36 
1468 52.85 
1976 49.51 
1382 56.35 
4826 52.48 
939 57.18 
1541 56.71 
2282 56.89 
4762 56.90 
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FIG URE 2.-Variation of conception rate by months. 
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Figure 2 shows the average conception rate by months over the two-
year p eriod during which the data were collected. The highest over-
all conception rate was obtained during the spring months and the 
lowest conception rate during July and August. There is a difference 
of 10.54 per cent between the conception rates of the highes t and 
lowest months. 
DISCUSSION 
THROUGHOUT this study it became increasingly apparent that a 
large number of services were n ecessary in order to evaluate semen 
fertility accurately. This is due to the presence of many factors affect-
ing conception rate . Some of these factors have been reviewed. It is 
difficult or impossible to draw definite conclusions on data that involve 
a limited number of inseminations. The number of services necessary 
to determine the conception rate of a semen sample under certain 
conditions will depend on the magnitude of these variables. It ap-
pears that over 300 services are necessary in most cases to estimate 
within several per cent the potential conception rate. It is impossible 
under usual conditions for a technician to note a decrease of 4 or 5 
per cent in the semen fertility from day to day. 
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The results obtained in this study agree in a general way with 
other studies: It is claimed by some authorities that there is no d e-
cline in fertility within several days after collection of the semen. 
Their experiments were probably p erformed under conditions that 
varied from the routine handling of semen. Differences in the na ture 
of the diluter used would also affect the results. However, the over-all 
conception rate of 57.08 per cent shown in these data compares very 
favorably with the results of other bull studs in which various cliluters 
are used, and where a majority of services are made with semen u sed 
the second day after collection. 
It appears from the data h erein presented that increases in the 
over-all conception rate will result if the time between collection 
and use of semen can be shortened. It is apparent that in certain 
borderline cases, the use of very nearly fresh semen instead of semen 
two days or more of age could make the operation of an association 
satisfactory rather than unsatisfactory as far as conception rate is 
concerned. 
SUMMARY AND CONCLUSIONS 
D ATA of the breeding results obtained from 13 artificial breeding 
associations receiving semen from the University of Nebraska bull 
stud were analyzed to determine the effect of clay-to-day torage on 
semen fertility. O ver 25,000 services from over 2,500 semen samples 
are involved in the study. 
The following results are apparent for semen used under the con-
ditions of this study: 
1. Fertility declines an average of 4.61 p ercentage units with each 
day of storage up to four clays. 
2. Daily decline of semen fertility occurred in each association re-
gardless of the over-all conception rate. 
3. The fertility of semen from individual bulls apparently declines 
at varying rates. 
4. If there is a seasonal difference in rate of decline of semen fer-
tility, it is not apparent in the data. 
5. The over-all conception rate varies with season, the highest con-
ception rates being attained during spring months and the lowest 
during summer months. 
6. A large number of inseminations are n ecessary to evaluate 
semen fertility accurately. 
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